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The Office of Manpower Economics commissioned this report initially to provide a general and contextual background to the labour market for teachers in recent years as an example of the kind of economic analysis that is or may be available.  However, the data in this report about the patterns of teacher pay and the issues that are important in the determination of teacher supply will separately clearly be of interest to members of the School Teachers Pay Review Body

The teacher market, like some other public sector occupations such as health professionals, is characterised by the state having both monopoly power in the provision of credentials (the state determines who is qualified to teach) and near monopsony power in the recruitment of teachers (since most teachers are employed in state schools). Another distinctive characteristic of the teacher market is that, in the UK as in many other countries, teaching is a highly unionised occupation where salaries are settled on a nationally agreed pay scale. In addition, teaching is to a significant extent a female occupation (certainly in the case of primary schools), which adds some further difficulties to the modelling of teacher’s supply. In this Report we present what is known about the supply and demand for teachers and the trends in teacher pay and relative pay.

To some extent, the market for teachers functions like any other labour market, with schools acting as employers of teachers. However, wages are generally determined by the government. As a consequence, over the past 50 years, the UK has experienced recurrent crises in the recruitment and especially the retention of teachers.  In 2002, the Department for Education and Skills reported that annual turnover (those leaving a teaching job relative to the size of the teacher labour force) and wastage of teachers (those leaving the teaching profession altogether expressed as a fraction of all teachers in service) had reached 16.5% and 9% respectively. Teacher shortages have been cyclical and regular in occurrence, and have invariably been accompanied by the low wages of teachers relative to other occupations in the public sector. Furthermore, shortages may be acute in particular subjects, such as maths, science and modern foreign languages, or in specific geographical locations like Inner London, where the ‘outside option’ in terms of an alternative career has been best.

In this Report, we review the factors affecting the teacher labour market in England and assess their policy importance to the STRB. The main issues of interest in this Report are therefore: 

1) What exactly is the position on the supply of and demand for teachers and is it possible to measure these quantities? 

2) What is known about entry into and wastage from the  profession and what role does relative pay have in this process?

3) What is the real position on teacher pay and how has it changed in the last 40 years; how well do junior teachers get rewarded compared to their experienced counterparts; and how good is the relative pay in teaching compared to other professions?

4) To assess the importance of relative pay in teaching in econometric evidence on teacher recruitment and retention.

5) What does the choice of teaching as a lifetime career look like relative to what the people who become teachers could realistically do as an alternative career.  We examine the lifetime profiles of earnings in teaching and how this has changed over time. We also summarise recent findings on the Net Present Value of a career in teaching and the internal rate of return on this investment as against the alternative career. 

In the course of our analysis we also provide a perspective on policies relating to teachers which provide a contextual relevance to the work of the STRB.  These issues include:

1) What policies most effectively address the problems of recruitment and retention of teachers? 

2) Policymakers need to know the impact of relative teacher earnings on teacher supply. So, therefore, what is the best way to reward teachers? 

3) In practice the market for teachers is composed of a multitude of micro-markets at the regional level, which also vary by specific academic subject and level. Given this, how can one address shortages in specific subjects or geographical areas? 

4) Since non-pecuniary job characteristics are cited by most teachers as the main reason to quit or to think of quitting the profession, what is the relative impact of non-pecuniary conditions on recruitment and retention?

2. Some Basic Economics.


We now outline a simple model​[1]​ of the labour market for teachers, illustrating how a situation of excess demand (or insufficient supply) can arise. Following Zabalza et al (1979), the labour market for teachers can be thought of within a traditional supply and demand framework, with the additional complication that the government is virtually the sole hirer of labour​[2]​. 

Demand for teachers can determined by the number of children in the country of school age, and the government’s desired pupil-teacher (P/T) ratio.  For a given P/T ratio, the demand for teachers is therefore a constant, denoted by the vertical demand line Q* in Figure 1.  Under the reasonable assumption that the number of teachers prepared to work at a given wage is a positive function of average teacher earnings, an upward-sloping labour supply schedule can be drawn as S.  In a perfectly competitive market, a teacher wage of  would therefore clear this labour market.  However, the teachers’ labour market is of course not competitive, and the government, in its role as (almost) exclusive purchaser of teaching labour, has other considerations, prime amongst which is the level of expenditure on teachers’ salaries in total.  For a given level of such expenditure, an inverse relationship can be plotted between teachers’ earnings and the number of teachers hired, labelled E1 in Figure 1; if the government wants to raise the salaries of teachers, it can afford to hire fewer of them, given a fixed budget.  The number of teachers hired is therefore Qg at average earnings of , and the excess demand for teachers is Q* - Qg.  This can only be eradicated by a relaxing of the budget constraint leading to higher earnings, or other non-pecuniary factors changing to make teaching more attractive, so that more potential teachers supply their labour at any given wage.  

Figure 1: The Labour Market for Teachers
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Of course, the above analysis is simplistic in that it treats all teachers as being the same.  In reality, within the same country, there may be teacher shortages in particular geographical locations or regions or in particular subjects, with an over-supply elsewhere.  In addition, the real market position is very different for primary and secondary school teachers.  We can amend Figure 1 to allow for such possibilities by creating a simple distinction of different kinds of teachers if we recognise that there is a different supply schedule for them. A simple analysis would suggest that the possibility of differential wages by subject, in different regions or between primary and secondary sectors could be adopted to solve the problems of short supply in particular areas. Whether this solution is actually viable, given the demands of teachers’ unions and the political process in general, is another question.  However, in any detailed empirical analysis, we would wish to allow for the possibility that supply responses differ by subject of study amongst potential teachers (although such analysis has not been carried out in the UK). 

3. Measuring Teacher Supply.

The measurement of teacher supply, and most specifically the changes in teacher supply from year to year, is problematic. The teacher supply function would theoretically be described by knowing how many teachers would be prepared to work at any given teacher wage on offer. Such a supply function, based on aggregating individual potential supply decisions, is difficult to recover. There are a variety of ways in which the change in teacher supply can be measured:

1.	Changes in the pool of inactive teachers (PIT), i.e. those who have previously qualified as teachers but are currently not working as teachers.
2.	Changes in the size of the pool of recoverable teachers (PRT) – who are those members of the PIT who can in fact be induced to re-enter teaching.
3.	Changes in the stock of those teachers actually in service.  This is the Zabalza et al (1979) definition and it relies on the idea that this stock is the number of people actually employed at the current salary on offer. 
4.	The number of new entrants into teaching.
5.	The number of those leaving teaching.
6.	The number of people enrolling and leaving teacher training programmes.

It should be pointed out that the PIT and the PRT can only be estimated by making specific demographic assumptions (about retirement rates and the proportion of ex-teachers who enter other occupations and would never return), whilst the other potential measures of supply can be quantified quite readily from official statistics. 

Figure 2 shows the teacher demand and supply elements that may be used to determine if the teacher labour market is in shortage or in surplus.  Determining demand for teachers is relatively straightforward as demand is dependent on the number of pupils in the country and on the Government’s desired Pupil Teacher Ratio (PTR).  The higher the number of pupils enrolled in schools along with a lower PTR target set by the Government will boost demand for teachers.   

The supply of teachers as portrayed in Figure 2 can be divided into two groups, the current supply of teachers and the potential supply.  Within the current supply of teachers, this would constitute those who are currently in service in the teaching workforce.  These teachers in service are denoted by ‘s’ in Figure 2 and would contain those who are continuing teachers, the new entrants (e) and the re-entrants (rf).  The new entrants are those who are first-timers teaching in [State]  schools while re-entrants are those with previous teaching experience in [State]  schools, who left and are now returning to teaching.  The number of students enrolled in the Initial Teacher Training (ITT) courses sustains the flow of new entrants as they can enter into teaching upon completion of their training. A shortage (ex) occurs when the demand for teachers is not matched by supply, and a surplus occurs when the current supply of teachers exceeds the demand of teachers.

To complete the teacher supply and demand model, the outflow of teachers needs to be considered as well. Wastage makes up the outflow of teachers from the current supply. This group of leavers can be divided into those who leave at retirement age and those who leave for reasons other than retirement (i.e. those below the age of 60-65).  When teachers (and those who are qualified to teach) leave the profession, they become inactive and enter the stock of potential teachers in the Pool of Inactive Teachers (PIT).  In addition to the leavers below retirement age, the PIT also contains the ITT graduates who do not enter into teaching.  Dolton, Tremayne and Chung (2003) estimate the PIT could be as large as around 900,000 – i.e. more than double the size of the present number of teachers in service. A second component in the potential supply of teachers is the Pool of Recoverable Teachers (PRT).  The teachers in the PRT are those who leave the profession but can be enticed to return to teaching and are therefore the main contributor to the potential supply. 

In making the distinctions in Figure 2 it is possible to argue that several of the variables which exist in DfES data may serve as an adequate proxy for the state of teacher supply. It should be appreciated that there are limitations with all these proxy measures of the supply of teachers.

The problem with using the PIT figures is that the calculation of these figures is subject to various assumptions about the retirement rate.  The same is true of the PRT. Using the Zabalza et al (1979) definition of supply - as the number of people actually in teaching - does not give an adequate idea of the number of people who could teach.  The number of people in post determines the actual number of people in teaching.  It takes no account of the number of vacancies or the number of unemployed teachers who are seeking jobs but cannot find them.  Importantly there is a geographical mismatch of those seeking teaching jobs and where the vacancies are.  In the UK there are many more vacancies in London and the South East but many more trained teachers who are not in work but seeking jobs in the North of England.

Using the wastage from teaching as a measure of supply is clearly indicative of the outflow rate from teaching but takes no account of the inflow rate.  The problems with using the numbers entering and leaving ITT are that this gives one an impression of only part of the inflow rate.  Other streams in the inflow are those who are possible re-entrants to teaching.  









4.  Patterns of Change in the Teacher Labour Market

4.1 Teacher Demand and Supply

The first key element in the demand for teachers is the demographic pattern of school pupil numbers. The total number of  pupils in UK state schools from 1946 to 2000 has varied widely in a cyclical way from a low of around 3.5 million pupils in 1947 and 1985 to a high of nearly 5 million in the mid-seventies. The position is summarised in Figure 3.


These trends were carried over to secondary schools causing a peak in the number of secondary school pupils in 1979. Additionally, the beginning of the period shows a large increase in secondary school attendance as the compulsory school leaving age was raised from 14 to 15 in 1947 and further to 16 in 1973. Specifically, these reforms had the effect of increasing the number of secondary school pupils from 1.1 million in 1946 to 3 million by 1972. The cyclical nature in the numbers of pupils has caused problems in the planning of the appropriate number of teacher places and their balance between the primary and secondary sectors. Indeed the dramatic changes in the school population can be seen by contrasting the position in 1960 with that in 1983. In 1960 there were 1.5 million more primary school children than secondary school children. By 1983 there was approximately the same number of children in secondary schools as there were in primary schools.

Since trends in the birth rate are largely outside the control of the government there is an important element of the demand for teachers which is not amenable to policy levers.  To a large degree, the government should be able to anticipate these demographic changes; for the next 10 years, the birth rate trend is almost flat with the number of pupils expected to stay close to their current level. 

The second demographic trend affecting the demand for new teachers relates to the age distribution of the stock of existing teachers. Figure 4 reports the age distributions of primary and secondary teachers in 2000. Currently, the official retirement age is 65, but teachers can retire as early as 55. A substantial fall in the number of teachers is observed at age 55 and only a minimal number of teachers remain in the profession after the age of 60. England is also characterised by having an ageing teaching population, especially in primary education. 40% of all teachers are aged 45 to 55, and those aged above 55 account for another 6% of the workforce. Within the next 10 years, nearly 50% of the current workforce would be expected to have retired. Since, the number of pupils is not forecast to decrease significantly, at the current level of recruitment into teaching, a large shortage of teachers is therefore predicted. To some extent the government can influence the retirement plans of existing teachers.  For example, a change in the pension scheme in 1997 made it less financially advantageous for teachers to claim early retirement and led to a four-fold reduction in the proportion of teachers retiring before 60 (Eurydice, 2002). 





















Source: Database of Teacher Records (England)


Figure 5 depicts the situation of teachers in service in the UK for the period 1947 to 2000.  The number of teachers in service rose markedly up until 1980 and has been declining since then.  The number of teachers in service will be conditioned directly on the number of pupils to be taught and the pupil teacher ratios which are used.  A similar pattern is observed among the male and female teachers. The ratio of female-male teachers in the UK for the period 1947 to 2000 has averaged 60:40.  


Figure 5: Teachers in Service, UK 1947-2000
  
Source: Statistics of Education























4.2. Entry into Teaching, Wastage and Exit Rates

A prime consideration in the determination of supply of teachers is what determines entry into initial teaching training, what factors affect teachers leaving the profession and how this pattern varies by age, gender and over time.  In this section we review the basic evidence on entry into teaching, wastage from teaching and exit rates.

Although the government may make places available for trainee teachers on initial teacher training courses there is no guarantee that these places will be taken up. Clearly there are many factors operating on the choice of whether to become a teacher or not. Teacher training courses are not always filled, and attendance varies by subject. In the mid 1990s, there were 20% fewer students than targeted in Initial Teacher Training courses for secondary school teachers, although this shortage has decreased to approximately 6% more recently. The shortage is highest in Mathematics, Foreign Languages and Geography with shortfalls ranging between 20% and 30% in 2000/01. Furthermore, some trainees drop out and others decide not to become teachers. Smithers and Robinson (2003) show that for 100 registered trainees, 88 pass the final examination, but only 59 were teaching a year later. After 3 years, only 53 of the original trainees were still in the classroom. Measures to increase the retention of trainees and new teachers have therefore been at the forefront of the political agenda. The most prominent measures are repayment of student loans for up to 10 years and a hardship allowance for students in shortage subjects committing to become teachers, bursaries for undertaking and completing the Postgraduate Certificate in Education (PGCE) and ‘Golden Hellos’ of £4,000 for new teachers in shortage subjects.

The difficulty, however, is not only recruiting teachers, but also keeping them in the classroom. Nearly half the individuals registering on an initial teacher-training course is not teaching within three years of finishing the course. This wastage adds to the costs of providing teacher training but also negatively affects child performance as inexperienced teachers are shown to be less effective in assisting pupils to achieve educational outcomes (Dolton and Newson, 2003).




















The average wastage rate by gender is graphed in Figure 8.  It shows how on average around 10% of female teachers in the UK leave the job each year.  Traditionally, male wastage from teaching was much lower at around 5% up until the mid 1980s. Since then the rate of male wastage from the profession has risen markedly to around 8% per year in the 1990s.  These trends give cause for concern for the UK government since male teachers are predominantly secondary school teachers and are more likely to be in science and maths subjects.

















Figure 8: Male and Female Wastage Rates in the UK, 1959-2000. 













Figure 9: The Change in the Pool of Inactive Male and Female Teachers in the UK, 1960-2000.





Several additional features add further complications to the demand for teachers.  Firstly, the financial administration of education at a local level is performed by Local Education Authorities who have some degree of autonomy in their affairs. This means that although central government sets overall spending limits and determines teachers' salaries it does not have day-to-day control over how many teachers a local authority may employ. Secondly, since the 1988 Education Reform Act, schools may be financially autonomous with devolved budgets. Hence it is at the level of the individual school where decisions about teacher recruitment are taken, based on the actual (or predicted) income derived from expected student numbers. Finally, it is the case that the determination of desired pupil-teacher ratios, are influenced by educational criteria and salaries negotiated with trade unions. Therefore it is not surprising that the setting of salary scales, and attempts to meet target pupil-teacher ratios, could be incompatible with the constraints of government spending limits. In these circumstances a school's capital budget for buildings and equipment may have to be cut, to 'balance the books'. This also gives rise to relatively large variation in pupil-teacher ratios and per pupil funding across different regions of the country, and compounds difficulties associated with assessment of the aggregate demand for teachers.

4.3.  The Market for Teachers 1946-2000.




























Source: Database of Teacher Records 


Figure 10 shows that there has been an excess demand for teachers almost continuously throughout the post war period. The main problem has been for secondary school teachers, although the difference in excess demand between primary and secondary school teachers disappeared towards the end of the 1990s. The 1970s are the only time in the post-war period where a (small) excess supply of teachers was apparent. The demand for teachers appears to change sharply from one year to the next. This is not due to demographic change, but to modification of the official desired pupil teacher ratio. Since a shortage of teachers in the UK appears to be a permanent feature, the remaining discussion focuses on the determinants of the supply of teachers.

4.4.   The Quality of Teacher Supply. 

Whilst the quantity of teachers is easily observed, observing or measuring quality is much more difficult. Nonetheless, one of the most important, recurring debates in education is whether teacher quality is high enough. Whilst teacher quality is notoriously difficult to measure,  previous  work assessing the importance of teachers for pupil progress concluded that some teachers do consistently perform better than others over time, showing that teacher effectiveness is an important determinant of pupil attainment. 

However, even if it is unclear whether teachers with better personal academic records or qualifications are necessarily better teachers, one has to be concerned about recruiting teachers from the lower end of the ability distribution. There is some evidence in the UK (Chevalier et al., 2001, or Nickell and Quintini, 2002) as in the US (Corcoran et al., 2003, or Lakdawalla, 2001), that current teachers are being drawn from a lower part in the educational achievement or ability distribution then they were in the past​[4]​. This clearly matters for teacher recruitment and for pupil performance. The issue of how one might recruit better or smarter teachers is thus an important one for policy makers. 


4.5. Feminisation of Teacher Supply

Another important factor in the supply of teachers is that it is a career that is relatively popular with female graduates. A crucial aspect of the distinction between male and female occupational choice is that often women are simultaneously making decisions about starting a family and hence deciding whether to participate in the labour market. This is particularly true in teaching since it is argued that a teaching career has complementarities with family formation and in particular, the ease with which one can return to teaching after a career interruption. Dolton and Makepeace (1993) find that women’s  choice of teaching as a career is inextricably related to the decision to participate in the labour market . This is true in the sense that unobserved factors, which make a woman more likely to select a career outside teaching, make them less likely to participate in the labour market and vice versa. This implies a positive correlation in the teaching occupational choice decision and the decision to work. 

Feminisation of the teaching profession does add some difficulties to the planning of the supply of teachers, as many women will at some point interrupt their career for family reasons; twelve percent of primary teachers who resigned do so for maternity or family care reasons (Smithers and Robinson, 2003). Strinebrickner (2001) also estimates that relative to men, women are more likely to exit teaching. Policies to facilitate work and childrearing, such as subsidised childcare or reduced workload, therefore have scope for increasing teacher supply.​[5]​

Further analysis of the role of non-pecuniary factors in the choice of occupation has been conducted by Dolton, Makepeace and Van der Klaauw (1989). They show that such factors are very important in the choice of teaching as an occupation, and in particular these factors seem to be more important for female than male graduates.  


5.  Teacher Pay 

The most important factor explaining variations in teacher supply relates to the pecuniary conditions in the job. There are various aspects to relative teacher earnings which are worth scrutiny.  Firstly, what is the pattern of teacher earnings relative to average earnings over time – we explore the position form 1955 to the present. Secondly, we examine the nature of earnings for young teachers compared to mature experienced teachers.  Thirdly, we are interested in teachers’ earnings compared to other occupations.

Since teaching competes with all other professional occupations open to graduates, it is evident that governments therefore need to take into account changes in the graduate labour market when determining teacher wages. Thus it is not pay in teaching alone that matters but teachers’ pay relative to potential 'foregone' earnings associated with an alternative career. 

5.1. Teacher Relative Pay over Time.

Figure 11 shows the relative earnings of teachers compared with average non-manual earnings from 1955 to 2000.  The T/NM series shows the evolution of the teacher wage relative to the average Non-manual earnings and the T/ave series shows the teacher wage against average earnings.  The ‘Equality’ line is always 1 as it is the benchmark line which marks out what the schedule of what would happen to the ratio if teachers earned the same as average earnings (however measured). The decline in the relative earnings of teachers over this period is evident.​[6]​ Since 1992 teacher’s pay has fallen by 6% relative to average non-manual earnings (although the decline ‘bottomed out’ in the late 1990s). Examination of the longer run reveals that teacher pay exhibits a cyclical repetitive pattern, namely a period of sustained decline, followed by a dramatic increase, usually as a result of a major government report which investigates the crisis in teacher supply. Figure 11 clearly shows the process of 'catch-up' following a decline in relative earnings, the most notable example being the average pay rise of 29% following the Houghton report in 1974. This was followed by 4 to 5 years of decline in teachers’ real pay before the Clegg Commission award of 1980 restored 1974 relativities. Comparing teachers’ earnings to those of other public servants, teachers’ pay has also declined by 11% relative to the earnings of policeman since 1981 and by 25% relative to nurses since 1973. Hence it is no surprise that recruitment into teaching is at low ebb. Undoubtedly it is relative earnings, which have the biggest influence on the aggregate level of potential teacher supply. 
































5.2. Teacher Pay at Different Times in the Career.

Another important consideration for the STRB is the internal structure of teacher earnings in the profession – that is to say – how well are junior teachers paid relative to senior teachers and what are the wage progression prospects for teachers like over their career cycle?  Without examining all grades of teachers over many years​[7]​ it is difficult to obtain a clear and comprehensive picture of what has happened.  However, an indication can be obtained by looking at young teachers’ earnings and mid career earnings, on average, over time.





5.3. Teacher Pay Relative to Other Occupations. 


In recent years, teachers’ pay has been falling in relative terms. The trend in the average real earnings of teachers disguises an important factor in teachers’ pay: namely, what induces an individual graduate to enter teaching is not pay in teaching but relative pay when comparing earnings in teaching with potential 'foregone' earnings associated with an alternative career.  Various research provides empirical support for this proposition.  A perspective on this issue is revealed by calculating the relative earnings of teachers compared with average non-manual earnings.  Since average non-manual earnings represent a reasonable proxy for an index of the opportunity cost of becoming a teacher, it is a valid exercise to compute this trend in relative pay over the 1948-2000 period.  

Comparing teachers’ earnings to those of other public servants, teachers’ pay has also declined by 11% relative to the earnings of policeman since 1981 and by 25% relative to nurses since 1973. (These trends are graphed in Figure 13.) 






5.4. Econometric Evidence on the Importance of Relative Pay.


A perspective on the decision to enter the teaching profession is most appropriately provided by the analysis of cross section data on individuals (recording career decisions, pay, educational achievements and other socio-demographic characteristics). The data used in such studies permit the examination of the potential supply of teachers by the analysis of the individual decisions that 'would-be' teachers make along with those of graduates who choose an alternative career. In this model the expected utility of career alternatives are evaluated before a job choice is made. A critical part of the choice concerns the way that earnings affect occupational choice and most commonly researchers estimate an earnings equation made possible by the observation of individual earnings and explanatory variables, and then relate occupational choice to this predicted earning level. (see, among many others, Dolton, 1990, Manski, 1987, or  Hanushek and Pace, 1993).  In reality, earnings are determined and occupational choices are made simultaneously as clearly the wages on offer affect a person’s job choice – but equally some of the factors which condition this choice – like their ability and characteristics - will also affect their earnings potential in different jobs.

Relative earnings in teaching compared to the non-teaching alternative have a marked effect on graduate choice of occupation. In particular, the lower are relative wages (or wage growth) in teaching, the less likely is a graduate to choose that career. Relative earnings impact both on initial career choices, as well as choices made later in an individual's career. Dolton (1990) also found that there is considerable inertia to remain in teaching, and suggested that this effect may be partially due to the different individuals’ subjective evaluation of the relative pecuniary and non-pecuniary rewards to teaching. Chevalier et al. (2001) overview the market position for teachers in the UK from 1966 to the mid 1990s using graduate cohort data from 5 separate cohorts of university graduates, 1960, 1970, 1980, 1985 and 1990. The use of this data allows them to simulate the effect of possible teacher pay rises over time. They find that relative wages in teaching compared to alternative professions have a significant impact on the likelihood of graduates choosing to teach, although the impact depends upon the market situation at the time. The wage effect on the supply of teachers is strongest at times of low relative teachers’ wages, or following a period of decline in those wages.  It is also strongest for those individuals who have more recently graduated. For example, increasing wages of teachers by 10% would have led to an increase of nearly 10% in the supply of teachers in the mid 1980s but only 2% in the mid 1960s or early 1990s.  

Labour market conditions at the time the occupational choice is made are also important.  Work by Court et al (1995) based upon the Labour Force Survey found that aggregate labour market conditions, particularly unemployment levels, are important determinants of teacher supply.  The most recent evidence from Dolton, McIntosh and Chevalier (2003) reconfirms these findings with time series data over the whole post war period. Notably they find that the supply of graduates to teaching is counter-cyclical with most graduates’ perception of teaching (and willingness to enter the profession) improving when graduate prospects are poor in alternative occupations and when graduate unemployment is high. It should be appreciated that for many graduates teaching is only considered as a ‘fall-back’ profession that they will only consider entering if times are bad and more attractive jobs are difficult to find.  This may in term affect their propensity to stay in such a job as labour market conditions improve.  

Whilst relative pay affects the decision to become a teacher, it also affects the decision to remain a teacher. Modelling the decision to leave teaching, Dolton and Van der Klaauw (1995) show that the higher the relative earnings of teachers, the less likely they are to leave teaching. The importance of relative wages in teacher turnover decisions is examined by simulating a uniform 10% increase in relative monthly earnings. This leads to a 9% reduction in the total exit probability at 5 years of tenure, or a total retention rate of 69%. A 25% increase raises the percentage of teachers still in teaching after 5 years to 73%.

6. Lifetime Earnings and the Rate of Return to Teaching.
Human capital theory would suggest that individuals do not make career choices on starting salaries alone and that it is rational for a graduate to consider the whole expected career profile of earnings over their working life.  Naturally such information is hard to acquire.  In this section we present a summary of the best available evidence as reported in a recent article by Dolton and Chung-Ping (2004).

The data source for our analysis of lifetime earnings is the New Earnings Survey (NES)​[9]​ which records employer reported individual earnings and salary​[10]​ by age for teachers as published in the DfES’ annual Statistics of Education: Teachers in England and Wales.  The time period of analysis is from 1975 to 2001. 

Labour Force Survey (LFS) data on those who were qualified to teach but do not enter into the teaching labour market were also used to examine the alternate career destinations of ex-teachers and potential teachers.  Using the pooled LFS data from 1992 to 2002, Dolton and Chung-Ping (2004) extracted information of those who had reported a teaching qualification as their highest level of education and training.  Following this, they went on to examine the occupations of those with a teaching qualification, but who were not teaching at the primary or secondary level, and constructed a  ‘opportunity wage’ for teachers based on a weighted average of what occupations these trained teachers go into.  





Figure 14: Age-Earning profile of Primary school Teachers, Secondary School Teachers and an Alternative occupation, Males 1975-2000

Source: DfES publications, NES and LFS

Overall, in Figure 14, it is quite clear that the earnings of male teachers were uniformly higher than earnings in the alternative occupation in 1975.  But over time, the earnings profile in the alternative occupation has been shifting up whilst that of teachers has been moving down.  By 2000, it is clear that the wage in the alternative occupation is almost uniformly above that of teaching.

Additionally, the lower age categories appear to be earning a much higher level of earnings in the alternative occupation in all years after 1975, while in the later age categories, earnings from teaching exceed earnings from the alternative occupation.  This gap between the older age grouped teachers and non-teachers is clear in the 1980s.  However, the age-earnings profile in the 1990s and into the new century appear to indicate a slow erosion of the higher level of earnings for the older age group in teaching compared to the alternative occupation.   The graphs in Figure 14 indicate strongly that males benefit financially from being in an alternative occupation compared to the teaching profession. 

In all the selected years for females (Figure 15), the earnings from the alternative occupation are consistently lower than the earnings from the teaching profession over a person’s life time.  However, the figure also shows that real earning levels for teachers have fallen in 1980 where levels were slightly lower than the level of earnings paid out in 1975.   
Figure 15: Age-Earning profile of Primary school Teachers, Secondary School Teachers and an Alternative occupation, Females 1975-2000


Source: DfES publications, NES and LFS

The gap between the teaching earnings level and the alternative occupation is nearly bridged, especially in the lower age categories in 1990. However, there is a large gap between teaching and non-teaching earning levels at the later ages.  Generally, Figure 15 seems to indicate a higher age-earnings profile for female teachers compared to the female non-teachers.   

So far, our analysis shows that whilst teaching is not financially attractive for males, for females, it still appears to be a relatively well remunerated job compared to the alternative. It should be stressed that what is analysed here is the relative position of male and female teachers with a ‘composite alternative career’ based only on earnings and we have not been able to include considerations like how pension arrangements have changed or other unobserved factors like how the non-pecuniary conditions have changed. To formally analyse the gap between earnings in teaching and the alternative occupations over the lifecycle portrayed in Figure 14 and 15, Dolton and Chung-Ping (2004) use the criteria of the Net Present Value (NPV) and Internal Rate of Return (IRR) based on age-earning profiles of teachers and non-teachers obtained from the NES and DfES published data from 1975 to 2001.  The net present value is calculated by literally working out  what the total real value of earning streams are in the two alternatives over the life cycle and examining the size of the difference in these figures for the two careers. 

Figure 16 shows the estimated net present value of earnings between teaching and an alternative occupation for males. Confirming the age-earning profiles which we constructed earlier on for male teachers and non-teachers, males who enter teaching are disadvantaged monetarily (except for the early years for male primary and secondary teachers).  By 2001 men who chose teaching are over £60,000 worse off over their lifetime.

Figure 16: Lifetime net present value of earnings from being a teacher compared to an alternative occupation, Males 1975-2001
Source: Author’s calculation based on LFS, DfES publications and NES

Figure 17: Lifetime net present value of earnings from being a teacher compared to an alternative occupation, Females 1975-2001

Source: Author’s calculation based on LFS, DfES publications and NES

On the other hand, for females entering primary or secondary teaching in the maintained sector appears to be “profitable” compared to an alternative occupation.  Figure 17 illustrates the net present value of becoming a teacher for females in 1975-2001 where the net present value is positive throughout the time period of analysis.  


Rate of return (on foregone earnings)  to teaching and non-teaching

Another way of measuring “profitability” of choosing a particular occupation instead of an alternative occupation is the internal rate of return (IRR)​[11]​ (Blaug, 1970 and Psacharopoulos, 1994).  It consists of calculating the discounted sum of earnings in one regime and comparing them with the best alternative.  The internal rate of return, r is the discount rate that makes the present value of an occupation’s income stream equal to zero. Hence it can be written :
					

where Bt is the expected lifetime benefits in terms of earnings from undertaking a particular occupation and Ct represents the costs.  However, in our estimates, the r that we attempt to measure differs from the conventional IRR measure.  The Ct in the traditional cost-benefit equation is usually taken as the cost of investment.  However, our estimate of Ct is the foregone earnings of being a teacher. The discount rate, r, in our analysis would refer to the rate of return on foregone earnings (RRFE) in teaching compared to the non-teaching alternative.​[12]​  To estimate the RRFE of the teaching profession, the benefit accruing to a person in the teaching profession is the income stream that he or she receives from the teaching profession while the cost involved is the foregone earnings that he or she could have earned in an alternative occupation. 


To interpret the RRFE estimate, if the RRFE is greater than zero, then teaching is the preferred occupation and conversely, if the RRFE is negative, it can be considered “unprofitable” to enter into the chosen occupation. In the estimation of the RRFE, we are only able to consider the pecuniary benefits accrued to a person. The estimation therefore does not reflect the non-pecuniary benefits that a person may have taken into account when deciding on the occupation to enter as a career. We also focus our discussion on the range and trend of the RRFE over time.  

For this analysis, we analyse the returns to becoming a teacher and other graduate occupations for a longer time period, extending from 1975 to 2001.  Figure 18 displays the RRFE measure for male teachers while Figure 19 illustrates the results obtained for female teachers.

Our estimated RRFE for both male and female teachers show a declining trend over the time period of analysis.  The level of RRFE is higher for females compared to males and in the case of male teachers the RRFE is mostly negative, especially for male secondary teachers.  These results are consistent with those for the net present value of earnings in becoming a teacher compared to an alternative occupation  presented above.  For males, the net present value was negative which is further reflected in the negative RRFE displayed in Figure 18.  While for females, although a declining trend in the RRFE is observed, the level of RRFE for female teachers from 1975 to 2001 is positive, [reflecting?]  the positive net present value of earnings estimated in Figure 17.

Figure 18: Rate of Return on Foregone Earnings in Teaching, 
Males 1975-2001

Source: Author’s calculation based on the data from DfES publications and the NES


Figure 19: Rate of Return on Foregone Earnings in Teaching, 
Females 1975-2001





8. Incentives and Teacher Rewards

While the evidence shows that raising pay impacts positively on the supply of teachers, it is not informative about how one can design an optimal pay package to guarantee a supply of high quality teachers. Numerous authors criticise the lack of efficiency of across-the-board pay increases (see Odden and Kelley, 1997, for example) as it does not reward and encourage the most effective performers and rewards bad teachers in exactly the same way as good teacher.  In the UK, Performance Related Pay (PRP) is intended to boost teachers’ earnings, whilst making the increase in pay dependent upon teachers demonstrating effective performance in their jobs.  

The performance management arrangement in the UK PRP system has two main elements. Firstly each teacher is appraised annually by his or her senior line manager on the basis of previously agreed objectives. At the second performance review stage, the assessment is used by the head teacher as a basis for teacher pay decisions in the coming year.    

However, PRP does not apply to all teachers but only to the most experienced who have reached ‘the threshold,’ which at the top of the pay scale for classroom teachers (approximately six or seven years into their careers). The idea is that individuals who can prove themselves to be effective teachers, assessed against a set of nationally agreed criteria, will ‘cross the threshold’, receiving an immediate £2,000 pay rise, and access to a new higher pay scale for classroom teachers. Around 80% of teachers who were eligible for the threshold payment when PRP was introduced in 2000 applied for it, and of these around 97% actually received it.

However, it is unclear whether PRP is the appropriate vehicle to solve problems in recruitment and retention of teachers. For example, PRP may not be the best vehicle to improve teacher performance, since the outcome of interest, pupil achievements, is multi-dimensional and depends on the effort of a group of teachers rather than single individuals (Holmstrom and Milgrom, 1991). 


9. Variations by Geography and Subject

The fact that teachers’ pay and conditions of service are determined for the whole market presents problems with the supply of particular subject teachers or teachers in specific geographical areas. In practice there are large specific market differences found within each subject and in each region of the country. This can lead to a position where there are shortages in some subjects, or in some areas. As was discussed earlier, training places in mathematics and languages are continuously surplus to actual take-up, despite a wealth of financial incentives, whilst other subjects like physical education are always over-subscribed. As outside options for teachers with high ability in mathematics or languages tend to be higher, they are also more likely to leave the profession. Smithers and Robinson (2003) confirm that teachers in maths, ICT, languages and English were disproportionally more likely to resign. Furthermore, amongst all graduates, there is evidence that the average wage return to a mathematics degree is higher (39%) than for many other subjects (Walker and Zhu, 2001). This means that the opportunity cost of teaching may be a lot higher for a maths graduate than a history graduate in terms of the foregone earnings in alternative jobs.  

As with other public service professions, there have also been shortages of teachers in certain areas of the country, most markedly in inner London and the south east of England. Official vacancy rates are 2 to 3 times higher than the national average in London despite London being the area relying the most on temporarily filled positions. Chevalier et al. (2001) estimate that a graduate with average  characteristics is 15 percentage points less likely to be a teacher if he or she lives in London. Teachers in London are also more likely to leave or transfer to other schools than teachers in other geographical area (Smithers and Robinson, 2003). Official turnover and wastage rates in 2002 were respectively 20% and 11% in London compared to 15% and 9% for England. The recruiting difficulties in London are thought to stem from the higher living cost in the capital and higher opportunity wages in other jobs for potential teachers. From April 2003, a specific salary scale has been defined for London replacing the previous London allowance. On the lower pay scale, teachers in London are paid about £3,500 more than in the rest of the country; the pay differential for teachers on the PRP scale is up to £6,000.

Budget permitting, schools in fact have the capability of adding some flexibility to teacher salaries. A range of recruitment and retention allowances, with a total value ranging from £1,000 to £5,400, can be offered to assist towards relocation, travel to work or provision of care for dependents. These allowances can be offered in case of recruitment difficulties. Thus, it will be possible for a school to offer this allowance to a new or established maths teacher but not to other teachers in the same school. However, it is possible that recruiting difficulties in London have more to do with the job conditions in inner cities schools than living costs.


Figure 20: Proportion of total graduates entering ITT by faculty, 1962-2001
Source: First Destination of University graduates


Further evidence on the differences in teacher supply by subject are provided by looking at the take-up of ITT places by subject area and also examining the nature of subject based graduate earnings over time compared to the starting salaries of teachers.

The Graduate Teacher Training Registry recently reported an increase of 2,368 prospective teachers signing on the ITT programme in February 2004​[13]​.  Approximately 82% go on to complete their ITT training and 80% of those who complete the ITT programme will eventually enter teaching at some point. Examining ITT entrants by faculty, we find a higher proportion of Arts graduates enter ITT, while Applied Science graduates show the lowest propensity to undertake ITT (see Figure 20).  This pattern is similar for both men and women. 

Using data from Bee and Dolton (1995) and Chung et al. (2004), Figure 21 presents the real starting salary of teachers compared to the real starting salaries of graduates in other occupations by faculty of study. In Bee and Dolton (1995) and Chung, et. al. (2004), the starting salaries for graduates​[14]​ were obtained from various Careers Officers and/or Directors at a UK university. Dolton and Chung (2004) supplement this data by retrieving starting slary data from 12 different universities over the period 1995-2002. From Figure 21, we see that the real starting salary for teachers is lower than that for other graduates from all faculties for substantial sub-periods of the time for which data is available.  























Figure 21: Real Starting Salary​[16]​ paid to graduates by faculty and to graduate teachers (in 2002 prices), 1962-2002

Source: DfES publications and Universities’ career offices

A more prescriptive way of establishing the effect of geographical location, subject specialism and other factors (like degree class) on the decision to become a teacher is possible only with the estimation of an appropriate econometric model.   A useful way to summarise the influences on the decision to teach, and how these have varied in the different cohorts, is to calculate the probability of becoming a teacher for a person of fixed characteristics, and then to see how this probability has changed over time, and also how it changes as we vary certain characteristics. In Figure 22 the ‘Observed’ line represents the average propability of any graduate becoming a teacher in each of the different cohorts. We define a base individual (Individual 1) as a man, with an A level score of 10, graduating in an Arts subject at a university with a 2/1 or above and not living in London.  The other characteristics of this individual will be held constant across all of our stylised individuals (see the note at the bottom of Figure 22).  We then define another 4 individuals, each of whom has one characteristic that is different to individual 1: Individual 2 has lower ability (A-level score =6) and graduated with a 2/2 or below, Individual 3 graduated from Science, Individual 4 lives in London and Individual 5 is a woman.  The predicted probabilities of being a teacher over time for these various individuals are reproduced in Figure 22. 











Figure 22:  Predicted Probability of Being a Teacher for Different Type of Graduates.

Note: Characteristics held constants for all individuals: University graduate, married, father in interim occupation, no other qualification, state funded school
Ind1: Man, Arts graduate, A-level score=10, 2/1 or above, not in London
Ind2: Man, Arts graduate, A-level score=6, 2/2 or below, not in London
Ind3: Man, Science graduate, A-level score=10, 2/1 or above, not in London
Ind4: Man, Arts graduate, A-level score=10, 2/1 or above, live in London
Ind5: Woman, Arts graduate, A-level score=10, 2/1 or above, not in London


10.  Non pecuniary conditions

A recent cause for much concern on the issue of teacher recruitment and retention is the non-pecuniary conditions of work. It has variously been suggested that the extra burdens of the national curriculum, and the rigours of the OFSTED inspection procedures which involve increasingly detailed monitoring of pupil progress systems, have caused an excessive increase in the administrative burden on teachers. It is commonly stated that increased workload and unruly pupil behaviour are important issues that are dissuading individuals from entering or remaining in the profession. There was such concern over this issue that the government commissioned an independent report into teacher working conditions (Coopers and Lybrand, 1998). This report suggests that teachers are more over-burdened with paperwork than they could or should be. Interviews of teachers leaving the profession also confirmed that heavy workload and school characteristics ranked more highly than salary as a reason for quitting (Smithers and Robinson, 2003). 

Other evidence from Chevalier et al (2002) suggests that teachers are less satisfied in their jobs with respect to key attributes associated with the conditions of work than comparable graduates working in other fields. Teachers are particularly dissatisfied with pay and hours worked. Compared with other graduates, teachers are 12 percentage points more likely to claim to be dissatisfied with the number of hours worked. Compared to other employees, teachers’ hours of worked are concentrated during term time with an average working week of 52 hours. For over 40% of the leavers surveyed by Smithers and Robinson (2003) nothing could have made them stay. For the others, change in workload or school characteristics were more likely to be cited than salary as an inducing factor to stay. 

11.  A Policy Perspective and Some Implications 

An important perennial problem for any state education system is how to ensure a steady supply of quality teachers. The issue is how to provide enough reward to induce high quality individuals to become teachers and stay in the profession. Despite an array of financial incentives, teacher-training places do not fill up, especially in subjects where the economic returns are high outside teaching. In 2003, trainee shortages have been reduced, but it is unclear whether this is due to the introduction of financial incentives or  fewer job opportunities elsewhere of the labour market.

A striking feature of the recruitment process in the UK is that half of the original teacher trainees are not in the classroom three years after gaining their teaching qualification and beginning work as a teacher. The wastage of teachers is observable at all career points but is especially high early on in the career. This is usually thought to stem from the relatively low pay of teachers, but non-pecuniary aspects also matter.  Teachers in 2003 still have relatively low pay compared to other professions requiring equivalent levels of qualification attainment. However, we do not know by how much  higher pay will reverse the shortage. Over the years there have been various attempts at providing differential pay for teachers, but since 2000 this seems to have be mainly focussed upon Performance Related Pay. While moves to introduce incentives into the wage structure of teachers in principle a good idea there are many theoretical and practical reasons why it is remains very unclear as to whether a performance related system is adequate for teaching.  Finally, while most governments’ policies to retain teachers have concentrated on financial incentives, surveys of teachers reveal that earnings are not the only determinants of their dissatisfaction. Heavy, and increasing, workloads and unruly pupil behaviour, are commonly cited as reasons  to justify the decision to exit the occupation. If one wishes to get a high quality teaching profession in place all of these difficult issues need to be addressed.

From a policy perspective perhaps the most important question is not how the probability of remaining in teaching changes as the wage rises as this gives no clue as to the scale of the problem in terms of the absolute number of teachers. The question of importance is rather how many extra graduates in total would be in teaching if the wage increase was adopted. Unfortunately, this is very difficult to answer – but a recent paper by Chevalier et al (2002) attempts to provide one. They suggest that 20,000 to 34,000 extra teachers could be created with an across the board 10% rise in teacher wages.  

There are many clear implications of the analysis provided in this report for the work of the STRB.  They can be summarized relatively straightforwardly into the implications of relative teacher earnings and the important considerations relating to teacher supply.

Relative earnings of teachers compared to other occupations are very important in determining the supply of available teachers.  Relative wages are important in the process of recruitment and in the matters of retention and wastage. The available time series and cross section and cohort analysis all conform this finding beyond reasonable doubt. The available evidence on teacher relative earnings and rates of return to teaching are that earnings prospects for teachers are poor, and have been getting worse, on average, over the last 30 years. The implications of these findings for the STRB are that the supply problems in teaching will only be alleviated by a considerable hike in teacher earnings.  However, more specifically, there are some more detailed and subtle findings:

a) It is not just teacher starting salaries that matter but the pattern of teacher earnings throughout the career.  There may be a case for improving the relative wages of experienced teachers more in order to solve retention problems.
b) It is important to allow more flexibility in the determination of teacher salaries by subject and in difficult locations like London and the South East. Salary differentiation by subject and geographical location to alleviate problems of shortage in key areas would go a long way to solving existing problems.  Broadly speaking there are no recruitment and retention problems amongst primary female school teachers in the provinces. But the position is critical, for example, with respect to male secondary school Maths teachers in London. 
c) There may be a case for an improvement in incentive payments for returning teachers.
d)  There is little evidence, so far, to believe that incentive or performance related pay system will have any clear positive effects on either pupil outcomes or teacher supply.
e) Although pecuniary factors are the most prominent in the teacher supply problem  non-pecuniary aspects of teaching are also very important to recruitment and retention.  Governments will make more demands of teachers in terms of administration and record keeping at their own peril.


With respect to the supply of teachers there are also several important policy implications to be drawn from this report:

a)	Most important of all is the looming problem of teacher supply posed by the demographic structure of the existing teacher stock.  The fact that around 50% of the present stock of teachers will be retired within 10 years has drastic and important implications for teacher supply and the setting of teachers’ pay over the next few years.
b)	Added to this we should be aware that male teacher wastage rates have risen (from 3% to 8% per annum over the 1997 to 2001 period).  This trend needs to be reversed if the stock of male teachers is not to be severely depleted.
c)	The ever-increasing feminisation of teaching as an occupation means that we need to be more aware of the possible need to accommodate family and careers breaks and provide incentives and retraining for women returning to teaching.  In addition the evidence on the increasingly stressful nature of the teaching job means that the possibility of having sabbatical leave after a loyalty period (as is the case in some other countries) may alleviate wastage problems.
d)	Although the number of teachers is an important issue in an era of shortage, there are also issues around the possible problems of the quality of existing teachers and those recruited to the profession.  Evidence suggests that the most able graduates are not attracted to teaching as a profession.  This should be an important policy issue in the future.
e)	In giving consideration to the state of teacher supply the STRB should be aware of the macroeconomic influence of the aggregate labour market.  The most important factor here is that the time series evidence tells us that teacher supply is less of a problem when graduate unemployment is high.  
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Pool of Inactive Teachers
Those who are qualified to teach but who do not enter teaching. (PIT)
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Demand for Teachers (d)
The demand for teachers is determined by the number of pupils and the Government’s desired Pupil Teacher Ratio.


Teacher Shortage or Surplus (ex)
Teachers in service (s) – Total Demand for teachers (d)


























^1	  There are of course many conceptual problems with the simple model of supply and demand we discuss in this section.  A more complete discussion of it limitations are to be found in Zabalza et al (1979).
^2	  The proportion of pupils in the private education sector is around 7%. Whilst excluded from the simple model, but teachers in the private sector are part of the PRT
^3	  For example, the official vacancy rate for teachers in the maintained sector was 1.3% in 2002, equating to a shortage of approximately 5,000 teachers. Figures based on vacancies also hide the use of non-qualified teachers and thus understate the shortage of teachers. 
^4	  There is a gender dimension to this quality issue as Nickell and Quintini noted a decline in the quality, as defined, of male teachers over time, and attributed this to falling relative wage levels.  The quality of female teachers had not fallen.  
^5	  A childcare allowance of up to £150 a week per child is offered to returnee teachers undertaking a training course for up to 12 weeks.
^6	  Data on earnings are available from two sources, the October survey of earnings and, since 1968, the New Earnings Survey (NES). With respect to average earnings of all employees, the two surveys give similar estimates over the period that they are both in existence, and so the reported average earnings is a simple average of the two estimates.  For specifically non-manual earnings, the DfES’s Labour Market Trends (formerly the Employment Gazette) reports an index based upon the October Survey until 1970, and from then onwards, the NES.  However, the resulting estimate is considerably above the estimate of non-manual earnings supplied by the NES, thus, we only display teachers’ earnings relative to the non-manual average from 1968 onwards using the NES. 
^7	  This would be impossible since the career and grading structure have changed several times in the last 30 years.
^8	  The average earnings of male teachers follow a similar pattern.
^9	  We extract the information of all full time workers defined as those working 30 hours or more a week. Similar criteria is applied using LFS data. 
^10	  In our analysis data availability mean that we can only consider salary and not total remuneration. We are not explicitly able to consider additional monetary benefits such as those received through pension schemes as such data is not available in the LFS and NES.  Moreover, recent incentives offered to teachers such as the ‘Golden Hello’ and home loan schemes are also excluded from the analysis.  
^11	  In estimating the RRFE, we omit the need to have a discount rate measure to calculate the present value of lifetime earnings. 
^12	  In Wilson (1980, 1983a, 1983b), the IRR concept would be invalid and hence we refrain from using the term IRR to avoid confusion and replace Wilson’s concept of IRR with our concept of RRFE. 
^13	  BBC News Online, “More Apply for Teacher Training”, 5th February 2004.
^14	  Starting salaries from 1962 to 1986 was taken from Bee and Dolton (1995) while the remaining set of data from 1987 to 2002 was extended by Chung, et al (2004).
^15	  Note that the real value of starting teacher pay fell to an all-time low in 1980 just prior to the Clegg Report.  This is consistent with Figure 11 which graphs average teacher pay.
^16	  Real starting salaries are expressed in 2002 prices.  These are estimated by deflating nominal salaries by the RPI (2002=100)
